A new triterpene saponin 3-O-β-D-glucopyranosyl-(1→4)-α-L-arabinopyranosyl-16α-hydroxy-13β,28-epoxy-oleanan-30-al (1), along with four known triterpene glycosides (2-5) were isolated from Cyclamen persicum. Their structures were characterized by a combination of 1D-and 2D-NMR ( 1 H-1 H COSY, TOCSY, NOESY, HSQC, and HMBC) and MS spectrocopic data. The cytotoxicity of compounds 2 and 4 was evaluated using two human colon cancer cell lines HT-29 and HCT 116.
A previous study on the saponin fraction obtained from the alcoholic extract of the tubers of Cyclamen persicum Mill. (Primulaceae) showed a significant inhibitory activity against the Walker intramuscular carcinosarcoma 256 tumor in rats [1] . A survey of the literature showed that no further chemical work has been done on this saponin fraction.
The n-BuOH-soluble fraction of the methanolic extract of the tubers and aerial parts of C. persicum was subjected to several chromatographic purification steps affording one new saponin (1) , and four known compounds (2) (3) (4) (5) . They were identified as 3β-O-{4-O-[3-hydroxy-3-methylglutaryl]-β-D-xylopyranosyl-(1→2)-β-D-glucopyranosyl-(1→4)-[β-D-glucopyranosyl-(1→2)]-α-L-arabinopyranosyl}-16α-hydroxy-13β,28epoxy-oleanan-30-al ( Mihci-Gaidi et al. from HSQC and HMBC spectra. Evaluation of spinspin couplings and chemical shifts allowed the identification of one β-glucopyranosyl (Glc) and one α-arabinopyranosyl (Ara) moiety. The absolute configuration was determined to be D for Glc and L for Ara by GC analysis (Experimental Section).
The sequence of the glycosidic chain Compounds 2 and 4, when tested for cytotoxicity toward two human colorectal cancer cell lines (HCT 116 and HT-29) showed a weak cytotoxicity with a IC 50 in the range of 1.40-10.1 μM, as determined by the MTT assay [7] . These IC 50 values were three orders of magnitude higher than the positive control paclitaxel (IC 50 2.40 10 -3 ±1.33 μM, 2.18 10 -3 ±0.81 μM, on HCT 116 and HT-29 cells, respectively). These results corroborated those previously obtained on glycosides of 16α-hydroxy-13β,28-epoxy-oleanan-30-al [2] .
Experimental

General experimental procedures:
Optical rotations were measured on a Perkin-Elmer 241 polarimeter. The NMR spectra were performed using a UNITY-600 spectrometer at the operating frequency of 600 MHz on a Varian INOVA 600 instrument equipped with a SUN 4 L-X computer system (600 MHz for 1 H-and 150 MHz for 13 C-spectra). HR-ESI-MS was carried out on a Q-TOF 1 micromass spectrometer. FAB-MS (negativeion mode, glycerol matrix) was conducted on a JEOL SX 102 spectrometer. GC analysis was carried out on a Thermoquest gas chromatograph using a DB-1701 capillary column (30 m x 0.25 mm, i.d.) (J & W Scientific). Isolations were carried out using a mediumpressure liquid chromatography (MPLC) system [Gilson pump M 303, head pump 25 SC, manometric module M 802, Injector Rheodyne 7125, Büchi column (460 x 25 mm), Büchi precolumn (110 x 15 mm)]. TLC and HPTLC employed precoated Si gel plates 60 F254 (Merck; Darmstadt, Germany). Spray reagents for the saponins were: Komarowsky reagent, a mixture (5:1) of p-hydroxybenzaldehyde (2% in MeOH) and H 2 SO 4 50%.
Plant material: Cyclamen percicum Mill. was provided from the Jardiland society, and identified by one of us, Prof. Marie-Aleth Lacaille-Dubois (Université de Bourgogne, France). A voucher specimen (No 6629) is deposited in the Herbarium of the Laboratory of Pharmacognosy, Faculty of Pharmacy, University of Burgundy, Dijon, France.
Extraction and isolation:
Dried powdered tubers of C. persicum (10 g) were extracted with MeOH (100 mL x 2) at room temperature for 2 h. After evaporation of the solvent in vacuo, the resulting methanolic extract (640 mg) was suspended in (10 mL) H 2 O and partitioned Cytotoxic triterpene saponins from Cyclamen persicum Natural Product Communications Vol. 5 (7) 
Acid hydrolysis and GC analysis:
Compound 1 (2 mg) was hydrolyzed with 2N aq. CF 3 COOH (5 mL) for 3 h at 95°C. After extraction with CH 2 Cl 2 (3 x 5 mL), the aq. layer was repeatedly evaporated to dryness with MeOH until neutral, and then analyzed by TLC over silica gel (CHCl 3 -MeOH-H 2 O 8:5:1) by comparison with authentic samples: glucose (R f 0.23) and arabinose (R f 0.44). The trimethylsilyl thiazolidine derivatives of the sugar residues of compound 1 were prepared and analyzed by GC [8] . The absolute configurations were determined by comparing the retention times with thiazolidine derivatives prepared in a similar way from standard sugars (Sigma-Aldrich). D-glucose, and Larabinose were detected for 1, giving single peaks at 18.5 and 12.0 min, respectively. Bioassay: MTT cytotoxicity assay. The bioassay was carried out according to the method described in ref. [7] with two human colorectal cancer cell lines (HCT 116 and HT-29). Paclitaxel was used as a positive control.
Compound 1
White amorphous powder.
[α] D : -10.2 (c 1.00, MeOH). 1 H NMR (600 MHz, C 5 D 5 N): Table 1 . 
